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4 ASSESSMENT RATIO STUDIES

The assessor has the difficult task of preparingrarual assessment roll that accurately reflects
the value of all taxable property within the juren. The assessor is charged with valuing

real property (with the exception of agriculturahdl) at market value. Market value is defined

as:

“The most probable price which a property shoulthdrn a competitive and
open market under all conditions requisite to adale, the buyer and seller each
acting prudently and knowledgably, and assumingphee is not affected by
undue stimulus. Implicit in this definition areetitonsummation of a sale as of a
specified date and the passing of title from seddsuyer whereby:

1. Buyer and seller are typically motivated,;

2. Both parties are well informed or well advised amcting in what they
consider their own best interests;

3. Areasonable time is allowed for exposure in theromarket;

4. Payment is made in terms of cash in U.S. dollarsnaterms of financial
arrangements comparable thereto; and

5. The price represents the normal considerationhfeproperty sold unaffected
by special or creative financing or sales concessigranted by anyone

associated with the sale.”
(IAAO Sandard on Ratio Sudies 2007 andTitle XI FIRREA 1990)

The property tax system is fair and equitable wthenassessor produces accurate assessments.
The accuracy of appraisals that form the basisa$sessments is, therefore, of great concern to
the assessor, property owners, political subdiasifiaxing entities), elected officials, and the
State Tax Commission. The State Tax CommissionoR&tudies are the fundamental
instruments used to measure the accuracy of aseetsof real property.

4.1 MISSOURI RATIO STUDY'S REQUIREMENTS & CONCEPTS

Ratio studies determine the level of assessmemohyparing the assessor’s value to a market
value proxy. The county’s assessment is compardéaetsale price for recent transactions (sales
ratio study) or the county’s assessment is comptresh independent appraisal (appraisal ratio
study.) Both are recognized procedures to deternfiproperty tax assessments are fair and
equitable.

Ratio studies have a variety of uses. At the ltmadl, they can be used to:

1. Monitor assessment performance and thereby idenpibfential problems with
assessment procedures;

2. Improve assessment equity by monitoring the ovéeatl of assessment and the degree
of dispersion;

3. Indicate the need for a general reappraisal, @lecsve reappraisal of certain property
types, groups or neighborhoods; and

4. Assist in market analysis.
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At the statdevel, they can be used:
1. To monitor assessment accuracy,
2. For inter-county and intra-county equalization;
3. To distribute intergovernmental funds, such as distribution of state funds to local
school districts;
To determine the need for a general reassessment;
To establish priorities for reappraisal of seleajealips of properties;
To compute an estimate of the market value of tiexploperty within a jurisdiction;
To adjust appraisals for centrally assessed priesedand
To evaluate claims of discrimination within the @ssment function.

©No A

The end product of a ratio study is that the dpsige statistics allow the analyst to summarize
the status of the valuations and to draw conclissairout the tested population.

4.1.1 BACKGROUND

As early as 1955 the general assembly createdesatat required the State Tax Commission to
determine the general level of assessment in efttfestate’s 114 counties and the City of St.

Louis. Over the years, a number of methods hava be®loyed to establish assessment ratios
through varying endeavors and with varied results.

In 1975, the State Auditor conducted a statewide saio study to measure the assessment
levels of the 114 counties and the City of St. lsouThe study showed a range of ratios from a
low of 6.2% to a high of 46.7%. The problems imtrin a one-year sale ratio study subjected
the study to considerable criticism; but if nothilge, the report served to point out the fact that
there were obviously large disparities among tlsessment levels of the counties. As a result of
these studies, the legislature directed the Conomigs formulate a supportable program to be

used to measure the accuracy of the assessmepsprthcoughout the state.

In 1977, the Commission contracted with the Arthtimung & Company to develop a
methodology for conducting ratio studies that wéatigtically valid and would assist the
Commission in fulfilling its responsibilities andbjectives of monitoring the property tax
system.

In 1979, the State Supreme Court, in Cassily vieyRordered the Commission to conduct a
statewide reassessment. Subsequently each cowadydiected to plan and implement a
reassessment program in order to eliminate theidafiies in the assessment process.

In 1985, the Commission contracted with the Unikgref Missouri-Columbia to review the
Commission’s ratio study methodology and to recomunehanges. The analysis found the
policies and procedures of the state’s study tadresistent with accepted statistical practices.
The policies, procedures, and methodology of comagdhe studies were also found to be in
compliance with the “Standard on Ratio Stutlias published by the International Association
of Assessing Officers (IAAO).

In 2006, the Commission contracted with the IAAOréeexamine the policies, procedures and
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methodology of the Commission’s ratio study andemmmend improvements that would allow
the Commission to better evaluate the state’s lewedssessment and to provide improved
guidance to county assessors to ensure that assgssm@main current.

In 2007, the Commission began using sales ratidietufor residential property, including the
Traditional Sales Study and the Progressive HyBtidly. These sales ratio studies replaced the
appraisal ratio studies in counties that showedlityusales databases, historically and
prospectively.

4.1.2 RESPONSIBILITIES AND OBJECTIVES

The State Tax Commission of Missouri, as the ogéatsagency of the assessment function in
Missouri, is charged with the responsibility of ntoning the assessment accuracy in each of the
114 counties and the City of St. Louis. This isamplished by a biennial Assessment Ratio
Study.

The current analysis is based upon the acceptezkptsfor statistically valid studies.

e Sales studies measure marketable subsets of tire population and are tested for
reliability and adherence to professional standards

* Appraisal studies employ a simple random, represiet sample. The sampling
methodology currently employed by the Commissioantdies the population within
each county and subclass. From this populatisandom sample is drawn. Appraisals
are then completed by the Commission’s staff appraito estimate the Market Value
for the property. A minimum of thirty parcels appraised in each subclass.

» Hybrid studies combine sales and appraisals forativesults.

The objective is to accurately estimate the ovelalel of assessment, for each specified
subclass of property, to determine compliance wdahstitutional, statutory, and departmental
rule requirements.

4.1.3 TWO YEAR RATIO STUDY CYCLE

In 1989, the Commission implemented a two (2) ya#p study cycle in place of the annually
conducted study. Under this scenario, a study awhesubclass within a county is to be
completed during one (1) of the two (2) years & #tudy cycle. Previously, all subclasses in
each of the 115 jurisdictions were completed eaar.y

Beginning with the 2001 two-year cycle, agricultustudies were scheduled for completion
every six years. That is, one-third of the agtimal subclass studies were scheduled for
completion during each two year cycle. This pcivas deemed necessary due to budget and
staffing reductions. Then, in the 2007 cycle, Agttigral ratio studies were suspended altogether
due to another round of budget and staff reductioi$e reasoning in the Commission’s
decision lies in the nature of the agriculturalegssnent process. Agricultural land is assessed
based on “use value” not market value as are nesad@nd commercial real estate. The grading
and classification of agricultural land is basedaotrservations of the topography, potential for
flooding, tree cover and the quality and produtyivof the underlying soil. The productivity
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rating for developing these classifications does$ cansider the market value of the land;
therefore an increasing land value does not trems$taan increase in land productivity. Since
there is less likelihood of rapid changes in adnizal use value, the original decision to spread
these studies over a longer time-frame was a reag¢e@n Paramount in the decision to suspend
studies in 2007 is the stable nature of agricultpraperty with minimal changes over time, and
consideration of the cost benefit analysis, whetle@required resources to do appraisal studies
greatly exceeds any notable impact on the assesspneocess. Agricultural real property
accounts for approximately 2.5% of the total reabperty value in the state. While no
Agricultural studies are currently planned, then séill be completed on an “as needed” basis
when warranted.

The two-year cycle provides several benefits:
a. It balances the appraisal workload over a two-ymarod thereby improving

the work product. The appraisers have more timesearch the market for
the data necessary to support their value coneigsio

b. The supplementary time allows for the conducting aoliditional market
studies (land analysis studies, cost studies, dggien studies, etc.). These
and other in-depth studies are most helpful in gheper valuation of real
property.

c. It allows an appropriate amount of time to perfaailes studies and allows
for control groups of sales occurring after theedat value (January 1, odd
year).

4.1.4 STATUTORY RATES

Once a property is valued by the county, the pitgfseassessment is calculated. The assessment
rates are statutorily set as follows:

Residential property assessments reflect 19% qgbribggerty’s market value.
Agricultural property assessments reflect 12% efgtoperty’s production and/or market value.
Commercial property assessments reflect 32% optbeerty’s market value.

These different assessment rates allocate the mupeeveen the three subclasses of real
property.

4.2 RATIO STUDY METHODOLOGY

A brief description of the various ratio studiesndacted by the Commission follows. The
Commission’s studies use both sales and apprasslgroxies of market value. The
Commission’s Assessment Ratio Study is in compéanih the requirements set forth in the
“Standard on Ratio Studies” published by the Iraéional Association of Assessing Officers.
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4.2.1 RESIDENTIAL RATIO STUDY

Residential assessments are tested every biepasgassment (once every two years.) There are
three types of studies used to determine the Eva$sessment for residential property.

1. Traditional Sales Study Valid sales are used to measure fair markeevalu

2. Progressive Hybrid Study- A comprehensive ratio study to emulate poputatio
characteristics using both sales and appraisay stoichponents.

3. Appraisal Study— Approximately 35 properties with a residentiasessment are
randomly selected and independently appraised.

The analysis of residential assessment values $&gth the Reliability Recognition Safeguard
Each jurisdiction submits their sales informatiorthie State. The information received is tested
to determine the integrity of the databases andityuaf the information that the assessors
submit to the State Tax Commission. The countytntiesnonstrate adherence to accepted
standards for sales validation and screening. nlimeber of sales must meet sufficient statistical
sample size requirements. The count must als@sept a realistic turnover rate for the county’s
residential property. The number of sales mustpstpan adequate pursuit of sales both
historically and prospectively. If, for any reasan county fails the Reliability Recognition
Safeguard, the sales study is rejected in favarraihdom appraisal study.

4.2.2 AGRICULTURAL RATIO STUDY

Through the 2005 assessment cycle, Agriculturabssseents were tested using a random
independent appraisal study once every three lakmaassessments (once every six years.)
Approximately 35 properties with an agriculturalsessment were randomly selected and
independently appraised.

Agricultural studies have been suspended sinc2@B& assessment cycle.
4.2.3 COMMERCIAL RATIO STUDY

Commercial assessments are tested using a randi@peindent appraisal study. Approximately
35 properties with a commercial assessment arenalydselected and independently appraised.

4.3 DECISION MODEL

The Decision Model is the logical proceedings tbatur to determine if a county is in
compliance with State Tax Commission criteria farceptable assessment performance.
Assessment programs must meet minimum standardidgtasmined by the ratio studies. The
diagrams which follow are used to determine whithlies to perform for each subclass as well
as which county assessment programs meet thei@tiethe State Tax Commission.
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4.3.1 RESIDENTIAL DECISION MODEL

The first step for testing residential propertythat the sales collected from the assessors must
show acceptable levels of quality. This analysisknown as the Reliability Recognition
Safeguard. If the sales are reliable, then thelifiomal Sales Study is used as the preliminary
study. Otherwise, a random appraisal study isoperéd for residential property.

A complex diagram has been furnished to illusthete the decisions for residential property are
generated. After the Reliability Recognition Safagl, the Traditional Sales Study compares
sales prices to assessment values. All of thes saith appropriate sale dates are analyzed
together. Only properties with strictly residehtiasessments are used; mixed use properties are
excluded. These sales are then trimmed usingntieequartile Range method (3.0 coefficient)
with a logarithmic transformation applied to thdios. This means that outliers (influential
ratios) are identified, flagged, and removed ustagistically reliable methodologies. Important
statistical estimators are reported and used inléicesion model.

If the Traditional Sales Study shows that the lefehssessment is acceptable, then the study is
complete. The trimmed overall statistics are acjais the final, official assessment ratios that
are reported. Otherwise, the study continues leitation stratification. Prior to the analysis,
counties have the option of recommending any g@bugca stratification for approval.
Otherwise, the default geographic location variablk be by school district. The sales are
divided into these different regions of the counfihe areas are then analyzed using statistical
calculations. The statistics from each locatianaeighted to reflect the number of properties in
each area. If these weighted statistics are owbafpliance and/or large areas of the county
were not considered in the sales study, then tbgrBssive Hybrid Study is used.

The Progressive Hybrid Study combines all areah®fcounty, from the location stratification,
that had an insufficient sales sample and appiesdandom appraisal study to those collective
areas. The area(s) with sufficient sales and tha(s) represented by appraisals are weighted
based on the proportions of the number of propertihese weighted statistics are accepted as
the final, official assessment ratios that are regub
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RESIDENTIAL TRADITIONAL SALES STUDY (Part 1)

» Sales information is collecteq from [Traditional Sales Stud}
county assessors, along with the
assessment roll, for an intensive study of / \
the county.

Sales> 35 Sales < 35
* A minimum of 35 sales is necessary. \

* The county must have a good history d
sales disclosure and an aggressi
approach to collecting sales.

County Sales Program
Passes Reliability Test

* If the county’s sales database is reliable,
the STC will perform a random appraisal

study. a
* If the county’s sales database is reliable,

then the sales will be trimmed using the

Yes

No Residential

Appraisal
Study

interquartile  range  method (3.0 | 90%< Median< 110%
coefficient) about the logarithmic ratios. Sales Study
3 2 [ (Part 2) }
* If the median is within 90%-110%, no >'v v yy
compliance order will be issued. No Compliance COD< 20%
Order Issued -
* If the median is outside of the 90%- 3 ”
110% window, then the COD 4] L No
(Coefficient of Dispersion) is observed. > v >
If tZg Cogsloj less t?.:én 20% gnd thle Median 95%
median o confidence interva conf interval NoO

intersects 90% or 110%, no compliance >

p e J intersects 90%
order will be issued. or 110%

 |f the median is outside of the 90%-
110% and the COD is greater than 20%
or the confidence interval does not
intersect 90% or 110%, then the sales are
stratified by location.
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County

opportunity of defining geographic
locations when the databases are

RESIDENTIAL TRADITIONAL SALES STUDY (Part 2)
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e Each location has to meet the minimum
sample size requirements.

o If there are at least 35 sales, then the
sales ratios are trimmed and used t{ Sales> 35 Sales < 35
analyze properties in the area. Il
Identify all locations with
» If there are less than 35 sales, then all insufficient sale
locations with fewer than 35 sales are 1
identified. These areas are combined ! :
together. Properties at least 10% qf
Trim county’s parcel cou
* If the merged locations are at least 10% 0
(]
of the county’s parcel count, then the >
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random appraisal study in these Random appraisal
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RESIDENTIAL WEIGHTED SALES & PROGRESSIVE HYBRID STU DY

—b[ For Each Location...]

A 4

90%< Median< 110%

(@]
Calculate overall sales @ <

and appraisal statistics > v
weighted by parcel count Sales CODx 20%
Aprsls COD< 25%

LY

No Compliance

Order Issued
v Sales CODx 20% " 0 o
. No | Hybrid COD< 25% | No © > >
90%< Median< 110% > = > > v
o 0 Median 95%
> N ~conf interval
v intersects 90%
No Compliance . Y
Order Issued Med'fr’m 95% No or 110%
conf interval >
intersects 90% No Compliance
Yes or 110¥% > Order

Issued
* Overall statistics are calculated by weightingltition studies by the parcel counts.

» If the median is within 90% to 110%, then theraascompliance order issued.

» If the median is outside of this range, then theffacient of dispersion is observed.
o Ifthe COD is within tolerance, then the medianfatence interval must intersect
90% or 110%.

o If the COD is out of tolerance, then each individoaation is observed.

e For each stratified location, the median is obsg&riéthe median is within 90% to
110%, then there is no compliance order issuethifocation.

» If the median is outside of this range, then theffocient of dispersion is observed.
o If the COD is within tolerance, then the medianfaence interval must intersect
90% or 110%.

o Ifthe COD is out of tolerance, then each individoaation is observed.

IV-10
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RESIDENTIAL APPRAISAL STUDY

« Arandom appraisal study is performed [ Appraisal Study ]

for approximately 35 randomly selected v

parcels in the county. 90%< Median< 110%
« If the median is within the 90% - 110% D S

range, then no compliance order is >

issued.

No Compliance COD< 25%

Order Issued

+ Otherwise, if the median is outside of the w“ "
90%-110% range, then the COD is o g >
observed. v

Median 95%

« If the COD is less than 25%, then the conf interval
median confidence interval must intersects 90%
intersect either 90% or 110%. or 110%

« If the median is out of tolerance, then a No Compliance

compliance order is issued. Order

Issued

4.3.2 AGRICULTURAL & COMMERCIAL DECISION MODEL

The decision model for agriculture and commercrapprty follows similarly to the residential
decision model for the appraisal study (shown apoVée only exception is that the allowable
COD increases from 25% for residential propert@&o for agricultural and commercial

property.

For agricultural or commercial appraisal studiétheé median is outside of the 90%-110%
range, then the coefficient of dispersion mustdss than 30%. If the COD is less than 30%,
then the median confidence interval must inter86ét or 110%. Otherwise, a compliance order
is issued.

IvV-11
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4.4 STATISTICS

Statistics is the branch of applied mathematics that concésedf with the collection of
guantitative data, testing inferential hypothesmsd estimating population parameters using
probability theory.

The statistics used by the Commission begins witbfaned population. Aopulation is the set

of all entities the study finds of interest. Alacant and improved parcels residing in the
residential subclass comprises the residential latipn for that county. Asimple random
sample is a representative subset of the population. tuslysis said to beandom if each
individual from the population has an equal chaotentering the set of sample selections.
Samples arendependentif the value or results of one individual does afiect another. The
Commission randomly selects properties from theufajon of each subclass of real property in
a given county to create a representative, indegrgndimple random sample.

Data, the collection of factual information, is drawor the study of each individual from the
sample. The Commission uses both qualitative arahtifative values to form inferences that
justify hypotheses. Arnference is the deductive and inductive logical reasoningoplved in
forming a conclusion or premise. tatistic is the arithmetic metric that is derived from an
inference to describe a sample. Statistics aenafonsidered to be estimates that describe the
population’s true distribution and attributes. Exades of statistics include the sample mean, and
the sample variance, s2. parameter is an estimate of the population metrics. Sudmedes

of a parameter would be the population mganand the population variance?2. A census
occurs when the entire population is included ia fample. It should also be known that
statistics used to describe a sample are denottd Eviglish letters whereas parameters are
symbolized with the Greek alphabet.

Descriptive statistics summarize the distribution of the collected dat&nowing such
information provides the ability to analyze ancenptret characteristics that will be important for
the study. The following is a list, although by means exhaustive, of the important descriptive
statistics that are imperative for analysts oflelels to be aware of: A list of the important
descriptive statistics will be defined and discdsggough examples.

4.4.1 MEASUREMENTS OF CENTRAL TENDENCY

The mean, also known as the arithmetic average, is crebteddding together all individual
samples and dividing by the number of samples. sHmeple mearx is computed as follows:

Let n represent the number of observations in dnepe.
Let x represent thé"iobservation of the sample.

n
>%

Lo KXt X Xy
n n

IV-12
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The mean ratio is a helpful statistic. Some adhges of using the mean ratio include the ease in
understanding the concept, the value of every ra&icconsidered, and further statistical
applications can be used that are based aroundgthe of the mean.

Table 1
Assessed Appraised
Sample] Value Value Ratio | Ratio/0.1P
1 $5,780 | $42,200 | 0.1370 72.1%
2 $100 $500 0.200p 105.3%
3 $5,720 | $31,800 | 0.1799 94.7%
4 $3,230 | $17,400 | 0.1856 97.7%
5 $11,540 | $59,100 | 0.1933 102.8%
6 $1,330 | $16,200 | 0.0821  43.2%
7 $4,580 | $25,900 | 0.1768 93.1%
8 $3,290 | $20,800 | 0.1582 83.3%
9 $3,840 | $22,300 | 0.17242  90.6%
10 $5,350 | $35,700 | 0.1499 78.9%
11 $160 $700 0.2286 120.3%

*Ratio/0.19 considers the residential assessméat ra

For the mean ratio from the data providedTable 1, one would add all of the ratio values
together and divide by the number of sampleshigdcenario,

0.1370+0.2000+...+0.1499+0.2286 _ 18655_ . -0 . 0169

11 11 019~ 8926%

X =

The mean is a biased statistic. A statistic isdilawhen the expected value is not equal to the
population’s true value. The mean is biased bexatithe inherent properties of ratios. A ratio
that is low can be overwhelmed by a ratio thatighh When a ratio of 50% (1:2) is averaged
with a ratio of 200% (2:1), the result is 125% {5:& he ratios signaling undervalued properties
have a finite range of greater than 0 to less tha(0,1), and the ratios signaling overvalued
properties have an infinite range of greater thamibfinity, (100).

Theunbiased (geometric) meamemoves the bias that exists when averaging ragiapplying

a logarithmic transformation to each of the induatiratios prior to averaging. A logarithm is a
transcendental function that converts the scale laodtion of the ratio variable. The new
location of the ideal ratio is transformed from ¥®® 0. Property assessments that are below
the market value proxy range from negative infinay0, (<0,0), and property assessments that
are above the market value proxy range from 0 &itipe infinity, (00).

After the logarithmic ratios have been calculated averaged, they can be converted back to the

IV-13
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original spectrum of positive real numbers using #xponential (anti-log) function. The

exponential function of the average of the loganitbf the ratios will produce an unbiased
estimator that can be used to compute an unbiasath.mThis unbiased estimator is referred to
as the geometric mean in previous versions of A%O's Standard on Ratio Studies. The
geometric mean is denoted as tfleoot of the product of the ratios.

Table 2
Assesse( Appraised|

Sample| Value Value Ratio | Ratio/0.1PIn|Ratio|

1 $5,780 | $42,200 | 0.1370 72.1% -0.3270
2 $100 $500 0.2000  105.3% 0.0513
3 $5,720 | $31,800 | 0.1799 94.7% -0.0546
4 $3,230 | $17,400 | 0.1846 97.7% -0.0234
5 $11,540 | $59,100 0.1953 102.8% 0.0275
6 $1,330 | $16,200 | 0.08321  43.2% -0.8391
7 $4,580 $25,900 0.1748 93.1% -0.0720
8 $3,290 | $20,800 | 0.1592 83.3% -0.1832
9 $3,840 $22,300 0.1732 90.6% -0.0984
10 $5,350 | $35,700 | 0.1499 78.9% -0.2371
11 $160 $700 0.2286 120.3% 0.1849

13 s
Logarithmic (Unbiased) Meare = ; wheren is the sample size,is the exponential function
base 2.71, anih refers to the natural logarithm.

From Table 2:
%i"”‘r“ 1x(~0.3270+0.0513...+-.2371+0.1849) 1¥(-15710) -0.1428
e = = el —et -e - =86.69%%

n
Geometric MearR:/ ” r, ; wheren is the sample size. All ratios are multipliedeter and the
1=

n™ root of the product is calculated.

n
Zln\ri\

Note that the two expressions are identical antlé¢ha

Proof In|r|+Injr,[+...+Infr,| = Injr,xr,x...xr,| Property of Logarithms
In|rl+nfrl+ Anjn = Injrxepx x| Divide by sample siza
n n

I
-

Injry+in]ry|+...+in]r,| 1 Property of logarithms
n Injr, xr,%...xr,[n

IV-14
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GM = eln‘rlxrzx_._xrnﬁ Apply antilog to both sides

In|ry|+In|rp|+...+In|rp|
n

(rlxrz X...xrn)% Simplify right side

13 |
e i=1 n |_|I ri
1=

The median, X, is the middle observation when the values of th& dre arrayed (listed from
smallest to largest; or listed from largest to dest).

Rewrite expressions .

I
=

If the number of observations is odd, If the numifeobservations is even,
- n+1th n o n+1 o
X =| ——=| ordered value. — | +
2 ~ 2 2
X = > ordered values.

That is, if the number of observations is odd, rtiddle observation of the ordered data is the
median. When the number of observations is evenaverage of the two middle-most ordered
observations is the median.

Table 3
Assessed Appraised

Sample] Value Value Ratio | Rank
6 $1,330 | $16,200 | 0.08311
1 $5,780 | $42,200 | 0.137@
10 $5,350 | $35,700 | 0.149%8
8 $3,290 | $20,800 | 0.15824
9 $3,840 | $22,300 | 0.1735
7 $4,580 | $25,900 | 0.176%
3 $5,720 | $31,800 | 0.179%
4 $3,230 | $17,400 | 0.18538
5 $11,540 | $59,100 | 0.1953
2 $100 $500 0.200D10
11 $160 $700 0.228p11

The median ratio is an ordered statistic that corecéself only with the middlemost value(s). It
is determined by listing the ratios in order andling the one in the middlelTable 3 shows the
ratios listed in an ascending (increasing) order.

Since there are 11 samples, n=11.
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()" (11" (12" _ 01768/ -
X_(TJ _( ; J _(?J =6" = 0.1768= 017657 |  =9305%

The mode of a numerical data set is the value or values dhaur most frequently. A sample
can have more than one mode.

Unimodal — One mode
Bimodal — Two modes
Multimodal — Two or more modes

The weighted meanis another descriptive statistic that describa#reé tendency. Weighted
means generally are used in physics to describe entsvof inertia and the center of mass.
However, the weighted mean can also be appliedojulption studies in statistics. The
Commission uses the weighted mean in the ratioystutis calculated by summing both the
individual assessed values and the individual etdis of market value, salpsices or appraised
values.

Assessed
That is, for the weighted meabs= Z— :
> Appraised

The weighted mean reflects the relationship ofttiial assessed value to the total market value
of each subclass. Frofable 1, the weighted ratio would be discovered using fiiil®wing
formula:

2= " Assessed _ $44920
> Appraised  $272600

= 0.1648= 0-164%19 =8674%

4.4.2 MEASUREMENTS OF VARIATION

The Price Related Differential (PRD) is found by dividing the mean by the weightaean.
This comparison tests for equity between low maviedtie properties and high value properties.
Disparate values suggest that inequities may exldterefore, the State Tax Commission has
adopted the IAAO’s Standard on Ratio Studies (v3).@commendation that price related
differentials should lie between 0.98 and 1.03.

A PRD above 1.00 suggests that the assessmentsvalaeed on high-value parcels are
relatively lower than the assessment values placelbw-value parcels. The ratios for higher-
valued properties would tend to be below the rdtosower-valued properties.

A PRD below 1.00 suggests that the assessmentsvallazed on high value parcels are
relatively higher than the assessment values planddw-value parcels. The ratios for higher-
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valued properties would tend to be above the rdtiokower-valued properties.
From the example above,

Mean _8926%

PRD =— =
WeightedMean 86.74%

=1.029

The Coefficient of Dispersion (COD) is a measurement of variability that asseste
horizontal uniformity of property. A lower Coeffent of Dispersion implies a less amount of
variability. The COD measures the average pergentieviation of the ratios from the median
ratio and is calculated from the following steps:

Subtracting the median from each ratio.

Taking the absolute value of the calculatétdinces.

Summing the absolute differences.

Dividing by the number of ratios to obtain th&erage absolute deviation.”
Dividing by the median.

Multiplying by 100.

ogrwWNE

From the data ifable 1, the coefficient of dispersion has been calcutated

Ratio ] 0.0821 0.1370 0.1499 0.1582 0.1722 0.1768 0.1799856.. 0.1953 0.2000 0.22§6

Step 1| 00947 -0.0398 -0.0269 -0.0186  -0.0046 0.0000 3100 0.0088 0.0185 0.0232 0.0518

Step 2 0.0947 0.0398 0.0269 0.0186 0.0046 0.0000 0.0031 0088. 0.0185 0.0237 0.0518

Step 31 0.2900

Step 4| 0.0264
Step 51 0.1491

Step 6| 14.9116 %

Quartiles, like medians, are ordered statistics based omthabservation. The median divides
the data set into two distinct subsets: a lowersstuland an upper subset. The lower subset
consists of all data ranging from the minimum valoiéhe median and the upper subset consists
of all data ranging from the median to the maximeatue. Thefirst quartile is the median of
the lower subset and thieird quartile is the median of the upper subset. That is, wherdata

is ranked in ascending order, the data rankedea23 percentile is the first quartile and the data
ranked at the 75percentile is the third quartile. (The median sametimes be considered as
the second quatrtile.)
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Theinterquartile range (IQR) is a metric that will help detectitliers. An outlier is an unusual
observation that lies well below or well above wigtexpected. The interquartile range is
calculated by subtracting the first quartile frome third quartile, taking the absolute value, and
multiplying that by 1.5. Take this quantity andbsact it from the first quartile. That is the
minimum value for the IQR. The maximum value fbe QR is obtained by adding the same
metric to the third quartile.

IQR = Q -|Q,-Q* 15 , Q, +|Q,-Q* 15)

Extrema are outliers that are considered to be implausibé have a heavy influence on many
descriptive statistics such as the mean. Extreangeas are calculated using 3.0 instead of 1.5
from the formula listed above.

EQR=(Q, -|Q,-Q[*3 , Q, +|Q:-Q[*3)
Example

From the data in Table 2 in which the values ariked, the first quartile would be thé"3
observation, 0.1499 and the third quartile wouldtzed" observation, 0.1953. The interquartile
range would be found as follows:

IQR = (0.1499-|0.1953-0.1499* 15 , 0.1953+|0.1953- 0.1499* 15)
IQR = (0.1499-(0.0454* 15 , 0.1953+|0.0454* 15)

IQR = (0.1499- 0.0454* 15 , 0.1953+ 0.0454* 15)

IQR = (0.1499- 0.0454* 15 , 0.1953+ 0.0454* 1.5)

IQR = (0.1499- 0.0681, 0.1953+ 0.0681)

IQR = (0.0818, 0.2634

The State Tax Commission’s trimming process usedrterquartile Range method (with a 3.0
coefficient) applied to the logarithmic ratios.
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1. Calculate the ratios for each individual in the ptan
2. Transform the ratios using the natural logarithm.
3. Compute trimming parameters using the logarithratos.

a. First quartileQ;; (25‘h Percentile)
b. Third quartileQ,; (75" Percentile)

c. Interquartile RangelQ ;- Q|
4. Ratios below the lower limitQ, —|Q ;- Q,|* 3, are removed.
5. Ratios above the upper limiQ, +|Q ;- Q|* 3, are removed.

The standard deviation measures a sample’s level of variability and sjhre€alculating the
standard deviation of a distribution without the aif a computer spreadsheet application can

easily become a difficult task.

The standard deviation of a sample is

o

Q

n

1 First, subtract the mean from each individual, X | x;- X

2 Square each of these differences. (x, - xY

3 Add each of these differences together. Zn: (x _ 2)2

_l :

4 Divide the sum of the squared differences by t% _
number of observations minus 1. — (xi - X)Z

5 Take the square root of this value.

Using the data from Table 1, the Standard Deviatibout the Mean would be calculated as
follows:

Ratio | 0.0821 | 0.1370| 0.1499 0.1582 0.1742 0.17p8 0.17991856. | 0.1953| 0.2000| 0.228
Step 1] -0.0875| -0.0326 -0.0197 -0.0114 0.0026 0.002  ®0100.0160 | 0.0257| 0.0304  0.059p
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To calculate aample’s variance another measurement of variability in a sampée, the same
procedure as outlined above, but stop after stephat is, do not find the square root.

The standard error in a mean ratio measures the extent to which each individual ratia
sample differs from that of the predicted valueheTstandard error of the mean ratio can be
estimated using a predicted value of the populaistandard deviation through the standard

deviation of the sample. Standard Error of Mearid?ati.

Jn
Example:
Recall s=0.0384, as observed in the standard daviealculation.
Recall n=11, which is the sample size.

The standard error of the mean ratio =iss— = &384: 0.01158
Jno 411

A confidence intervalis a range in which the true estimator of the pafon is expected to lie
based on a predetermined percent of accuracy.eXxample, a 95% confidence interval gives a
range of values. These values predict that the tnean of the population from which the
sample was taken lies within the interval. Asdbafidence level decreases from 95%, the range
becomes smaller. Similarly, if the confidence levereases from 95%, the range becomes
larger.

The median confidence interval,unlike the confidence interval about the meamasbased on
the assumption of a normal distribution. It isfiduby ranking the data: sorting the data in order
and assigning each data entry a number based oralhe in relation to the others. If two or
more data points are tied for the same rank, thle aasigned to these values is averaged.

After ranking the data, determine if the numbeenpfries is even or odd. If the number is even,

the number of observations one must count up amechdoom the median to find the control
limits for the 95% confidence interval about thedma@ is found by:

. 196x4/n
==

If the number of observations is odd,

j= —1-96;‘ Vn 05

After determining the value of j, round the valygeto the highest integer. From the values that
are ranked, find the median, and count up and dpdata entries to find the limits of the
confidence interval.
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4.5 DATA REQUEST

The State Tax Commission requires the informatienessary to conduct the ratio studies be
submitted in a computer database format. The tbgdor this requirement is to make the
collection of data as efficient as possible. Stedd for reporting information are designed such
that the data is only requested once.

4.5.1 ASSESSMENT ROLL
An electronic version of the assessment roll isuested from each county. This database is
necessary so that all ratio studies can be perirmihout additional data requests.

Requested Database Field$2009 cycle example)

Field Name Format | Contents

UPN Text Unique Identifier for a parcel or propertfccount numbers are
also accepted. The UPN can be masked with decianals
hyphens or just a string of numbers and letters.

RESO09 Numerig¢ The Residential Assessment Value for the 2009 TearY
AGRO09 Numeric| The Agriculture Assessment Value for the 2009 TaarY
COMO09 Numeric| The Commercial Assessment Value for the 2009 Tar Ye
RESO08 Numeri¢ The Residential Assessment Value for the 2008 TearY
AGRO08 Numeric| The Agriculture Assessment Value for the 2008 TaarY
CcOMO08 Numeric| The Commercial Assessment Value for the 2008 Taar Ye

SITUSADD Text Situs Address (If unavailable, do matlude mailing address)
SITUSCITY Text Situs City (If unavailable, do neicilude mailing city)
SITUSSTATE | Text Situs State (If unavailable, do mmiude mailing state)

SITUSZIP Text SitusZip (If unavailable, do not inde mailing zip)
LEGAL Text Legal Description

LOT Text Lot

BLO Text Block

SUB Text Subdivision

SEC Text Section

TWN Text Township

RNG Text Range

LANDUSE Text Land Use such as improved, vacant, etc

SCHOOLDIST | Text School District Code (Include a icagkey file)

If school district code is unavailable, include taode with a
coding key.

GEOGRAPHIC| Text County’s Preferred Geographic Stratificatioaridble.

If the school district variable is not a preferrgdy to segment the
county, then a different variable, such as zoneseas, should be
included.
ACRES Text Acreage
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The following fields are requested with either #sessment roll or the building database, if
available.

LOTFRONT Text Lot Front Length
LOTDEPTH Text Lot Depth Length

ROOMS Numeric The number of above grade rooms
BED Numeric| The number of above grade bedrooms
BATH Numeric | The number of above grade bathrooms

BSMNTSIZE Text Indicate the size of the basement (Sq Ft, fullfipemone,o, etc,
or other code)

BSMNTFIN Text Indicate the finish of basement (Nppartial, finished, etc, or
other code; include BR/Bath counts if available antlreported
above)

GARAGETYPE| Text Indicate the type of garage (carport, attachdethched, none, etc,

or other code)

GARAGECNT | Text The number of cars for the garage
(If the county cannot delineate bedrooms and bathsofor above grade vs. below grade, then
the total number of bedrooms and bathrooms shaulordvided)

Requested Database Formats

The Commission prefers assessment roll data incaogibft Excel file. If that option is not
available, then the preferred method is througipa ]’ delimited file. Text files with a comma
delimiter are acceptable, but there are often groblimporting the large databases this way. The
Commission also requests any codes used in thelsdistrict or geographic stratification
variable.

4.5.2 BUILDING DATABASE

A building database is requested separately froenassessment roll to avoid confusion on
defining a year built or living area for a propetfyt has more than one dominant structure. The
State Tax Commission’s procedure involves definmgrovements that are primary structures.
These improvements often include single-family, tifiaimily, mobile homes, etc. If more than
one of these primary structures exists on a patteeh the information for that one parcel is not
included in the year built or living area analysiSo, a property that sells with two or more
primary structures is used in the overall statssdod the geographic location stratification, but
not in the year built or improved area stratifioati

IV-22



CHAPTER:
RATIO STUDY

REVISION DATE: 3/5/2009 Page 23 of 60

Requested Database Fields

Field Name Format | Contents

UPN Text Unique Identifier for a parcel or propert#ccount numbers are
also accepted. The UPN can be masked with decemal$yphens
or just a string of numbers and letters

STRUCTURE| Text A code that can refer to the type of structui@ngle Family,
Duplex, Garage, Utility, etc.)

STYLE Text Descriptive Property Features (1 St@r§tory, Split Level, etc)
YRBLT Numeric | The year the structure was built
AREA Numeric| The size of the property. Gross living area idgred if available.

Otherwise, include base area. Adjusted area islegited.

For some counties, living area may not be an aviailgeld. In which case, reporting base area
is preferred. Adjusted area is not desired.

The building information will be filtered to incledonly dominant structures. Parcels with one
dominant structure will have their detail infornmatipaired to the assessment roll for analysis.

Requested Database Formats

The Commission prefers building data in a Microgoftel file. If that option is not available,
then the preferred method is through a pipe “|irdiééd file. Text files with a comma delimiter
are acceptable, but there are often problems inmgpttte large databases this way. The
Commission also requests any codes used in thekdistrict or geographic stratification
variable.

4.5.3 SALES DATABASE

A sales database is requested from all countieise sales database deadline for submission is
February 1 of the even numbered year subsequéme @ssessment year. The database should
consist of sales between January 1 of the even eredlyear preceding the assessment year and
December 31 of the assessment year (odd numbeaed y&he minimum fields that should be
included are parcel number, sale price, and sa da

As an example, for the 2009 assessment year, ddide for submission of the sales database is

February 1, 2010. The database will consist dsshetween January 1, 2008 and December 31,
20009.
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Valid Sales

A simple definition of a valid sale is a transantibat reflects market value where a willing
seller offers the property but is not obligatedédl it, and the property is bought by a person
who is willing to purchase but is not forced tosin (See page 4-1 for a more detailed
definition of market value).

Invalid Sales

The IAAO Standard on Ratio Studies, Appendix Acdsses guidelines for validating sales. A
copy of the Standard can be found from the IAAO&bgite [http://www.iaao.org/]. Additional
information on sales validation is available thrbulge Standard. A short list of the fundamental
reasons for invalidating sales is directly below.

Sales Generally Invalid for Ratio Studies
» Sales involving government agencies and publidtiesl
» Sales involving charitable, religious, or educatilonstitutions
» Sales involving financial institutions
» Sales between relatives or corporate affiliates
» Sales settling an estate
» Forced sales

Sales with Special Conditions
* Trades
* Partial interests
* Land contracts
* Incomplete or unbuilt common property
* Auctions

Requested Database Fields

Field Format Contents
Name
UPN Text Unique Identifier for a parcel or propertfccount numbers are

also accepted. The UPN can be masked with decianals
hyphens or just a string of numbers and letters.

Sale Price| Numeric Sale Price; the proxy for maxadtie between a willing buyer
and a willing seller.
Sale Date | Date The date of the transaction. The format can irelobnth ang
(mm/dd/yyyy) | year if the exact date is unknown.
Validation | Text Any validation coding or key thagtdrmines if a sale was valid
or invalid.
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Requested Database Formats

The Commission prefers sales data in a MicrosofeEfile. If that option is not available, then
the preferred method is through a pipe “|” delimhifde. Text files with a comma delimiter are
acceptable, but there are often problems impottiedarge databases this way.

4.5.4 SENDING DATA ONLINE

To help counties save on costs, all requested rmbhtam be sent electronically through a File
Transfer Protocol (FTP.) Links are available om 8TC website at http://stc.mo.gov/ and secure
accounts are available to county officials.

4.6 DATABASE PREPARATION

The State Tax Commission has established a univBisdabeling system for all electronic
information received from the counties. Each cguras their own electronic folder located on a
State server. Each part of the procedure is ke@ database file so any questions can be
answered easily by reviewing the labeling of thesfwith the following procedure.

4.6.0 COUNTY INFORMATION

There is a null folder that contains only the imf@ation received from the county. It is broken
into three segments:

» Databases — Any electronic information receivediftbe counties.
0 Assessment Roll — An electronic source that lisere parcel in the county with
their descriptive information, as requested indkscription above.
0 Sales Databases — An electronic source that hstsnformation collected by the
assessor concerning sold properties.
o Building Databases — An electronic source thas lstery improvement in the
county.
» Correspondence — Information collected from théeStax Commission
0 E-mails — Any relevant documentation submitted byagl
0 Sales Letter Samples — Sample sales letters faxecthaned
o Completed Surveys — Surveys that have been received
» Codes — Any codes or data dictionaries received fitte counties
o Database codes for Fields
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4.6.1 ASSESSMENT ROLL

The assessment roll, as requested from the infwmabove, is treated with universal naming
codes. Additional steps may be added as needee isiformation and formats differ by county.

a) Assessment roll received from the county
b) Assessment roll formatted
» The file type may need to be formatted to be legib} the statistical programs
* The parcel numbers may need to be masked so tirdt ean be made between
other files.
* Fields are coded
c) Building database received from county
d) Building Database formatted
* Primary structures building database
* New construction indicators
e) Assessment roll matched with primary structure lozta and new construction indicator.
« The database files are matched by the universalepaaumber or account
number.
* An indicator function is used to determine if arfytloe properties appear
more than once.
* Duplicate information is removed. Each parcel éractly one record in
the data.

4.6.2 APPRAISAL SAMPLES

A random sample for each of the three subclassegnerated. Each property that has an
assessment of the subclass tested has an equakabfaselection. Approximately 35 randomly
selected properties will be appraised by an emgdren the State Tax Commission.

The statistical package that randomly samples ptiegeuses the Mersenne Twister technique.
This program encrypts a pseudo-random list of numb@&his process passes the most intensive
random sampling examination: the Diehard Test.

Three subsets of the assessment roll are genemtedor each subclass. A random number is
assigned to each record. Each integer assignatigsie. The file is then sorted by the random
number.

Once samples are taken, the folders are organizestit
* Residential
0 Residential Assessment Roll — A subset of the assast roll, which includes

any property with a residential assessment.
o0 Appraisal Study Random Sample
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e Agricultural
0 Agricultural Assessment Roll — A subset of the assent roll, which includes
any property with an agricultural assessment.
o Appraisal Study Random Sample
» Commercial
o Commercial Assessment Roll — A subset of the assassroll, which includes
any property with a commercial assessment.
o0 Appraisal Study Random Sample

Tax exempt or properties that cannot be appraisedmitted by the appraiser, not during the
random sampling procedure.

The following screenshots of fictitious data dentcate how the random sampling works.

Exhibit 1: Data Received From County

i[>
= UPH RES09 | AGROS | COMODI
1 (01-1.0-00-000-000-001 .00 79371 1] 1]
2 (011 .0-00-000-000-001 .01 0| 54545 1]
3 [01-1.0-00-000-000-001 .02 ¥5311 1] 1]
4 (01-1.0-00-000-000-001 .03 0 1] 245887
S (011 .0-00-000-000-001 .04 0 1] 45652
G [01-1.0-00-000-000-001 .05 = afila] 1] 1]
¥ [01-1.0-00-000-000-001 .06 70536 1] 1]
g (01-1.0-00-000-000-001 .07 99487 | 25279 1]
3 (01-1.0-00-000-000-001 .05 0 1] 36719
10| 01-1.0-00-000-000-001.09 0 1] Fa232
11 | 01-1.0-00-000-000-001 .10 79567 1] 1]
12 | 01-1.0-00-000-000-001.11 27579 ] ]
13 |01-1.0-00-000-000-001 .12 0| 36544 G075
14 |01-1.0-00-000-000-001.13 0| 58220 1]
15 | 01-1.0-00-000-000-001.14 0 ] 94003
16 | 01-1.0-00-000-000-001.15 G224 1] 1]
17 |01-1.0-00-000-000-001 .16 0| 28562 1]
18 |01 -1.0-00-000-000-001 .17 G169 1] 1]
19 |01-1.0-00-000-000-001 .15 0 1] 4604
20| 01-1.0-00-000-000-001.19 45218 1] 1]
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Exhibit 2: Residential Assessment Roll

-
UPH RES09 | AGROY | COMDI

1 |01-1.0-00-000-000-001.00 | 73371 0 0
2 |01-1.0-00-000-000-001 .02 | 78311 0 0
3 |01-1.0-00-000-000-001.05 | 89636 0 0
4 (01-1.0-00-000-000-001.05 | 70586 0 0
S |01-1.0-00-000-000-001 .07 | 984587 | 325279 0
g |01-1.0-00-000-000-001 10 | 79867 0 0
¥ |01-1.0-00-000-000-001 .11 | 27573 0 0
g |01-1.0-00-000-000-001 .15 | 62234 0 0
9 |01-1.0-00-000-000-001 17 | &1659 0 0
10 |01-1.0-00-000-000-001 19 | 48218 0 0

Exhibit 3: Residential Assessment Roll (Assignedrandom Sample Number)

-
UPH RES09 | AGROG | COMDY | SampleHumber

1 (01-1.0-00-000-000-001 .00 [ 79371 0 0 3
2 (011 .0-00-000-000-001 02 | 78311 0 0 7
3 (01-1.0-00-000-000-001.05 | 59656 0 0 4
4 (011 .0-00-000-000-001 .06 | TOS86 0 0 1
5 (01-1 0-00-000-000-001 OF | 93457 | 55279 0 =
G (01-1.0-00-000-000-001 .10 | 79567 0 0 10
7 (011 .0-00-000-000-001 .11 | 27579 0 0 g
& (01-1.0-00-000-000-001 15 | B2254 0 0 9
9 (011 .0-00-000-000-001 .17 | 81659 0 0 5
10| 01-1.0-00-000-000-001 19 | 45215 0 0 2

Exhibit 4: Residential Appraisal Study Random Sampe (Sorted by Sample Number)

v

UPH RESDY | AGRDY | COMDY | SampleHumber
1 (01-1.0-00-000-000-001.06 | 70556 1] 1] 1
2 (01-1.0-00-000-000-001 .19 | 45215 1] 1] 2
3 (01-1.0-00-000-000-001.00 | 79571 1] 1] 3
4 (01-1.0-00-000-000-001.05 | 89636 1] 1] 4
5 (01-1.0-00-000-000-001 17 | 81659 1] 1] 5
G (01-1.0-00-000-000-001 .07 | 99457 [ 55279 1] G
7 [01-1.0-00-000-000-001.02 | 78311 1] 1] 7
g (01-1.0-00-000-000-001 .11 | 27579 1] 1] g
9 (01-1.0-00-000-000-001 .15 | B2254 1] 1] 9
10 |01-1.0-00-000-000-001 40 | 73867 1] 1] 10
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4.6.3 SALES
The sales received from the county are preparethéf raditional Sales Study.

a) Sales database received from county
b) Sales database formatted (File conversion, UPN Mgskelds coded, etc.)
a. Sales assigned a row number from the original file
b. Sales sorted by three ordered levels:
i. UPN
ii. Sale Date
iii. Sale Price
c) County screened sales database (For counties simgmialid and invalid sales, the valid
sales would be included and the invalid sales woeléxcluded).
d) Resales (properties that sell more than once)darified.
e) Duplicate sales (repeated records) are removeddyop
f) If a property sells more than one time, then alé gaices must be within 5% of the
minimum sale price. Otherwise, all sales from frajperty are removed.
g) A final sales file is generated that lists all saleat will be considered for the sales study.

4.6.4 MATCHING
The assessment roll with the structure informaisomatched to the sales database.

a) Assessment roll with the structure informationased to this folder.
a. UPN is formatted properly for sales, if it has beten done earlier.
b. Records sorted by UPN.
c. Duplicate properties are identified.

b) Sales database is matched to the assessmeny dR14.

c) Columns are formatted so that scripts can recodielas.

4.6.5 VALIDATION
Further validation is used after assessment raithmag is conducted.

a) New construction sales data is flagged for removal.
b) Sale dates are categorized for the different staftge quality testing.

4.6.6 RELIABILITY RECOGNITION SAFEGUARD
A computer program template is used to computesthtstics in the Reliability Recognition
Safeguard. Once the county is identified, hisarimformation is inputted, including the

county’s sales disclosure history. A brief explorais provided concerning both the quality of
the sales validation/screening and the sourceeflitabases. Data is imported from the sales
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databases counties submit. The sales are inspeftt@d a quality control review. Counties
that fail to meet the State Tax Commission’s revies® subject to the random independent
appraisal study. If county sales databases meeState Tax Commission standards, then the
sales are analyzed by the Traditional Sales Study.

4.6.7 TRADITIONAL SALES STUDY

Once a county passes the Reliability Recognitidie@ard, the sales are imported into program
templates that can immediately calculate the sizgis The Traditional Sales Study has three
stages: Preliminary, Tentative, and Final. Fitisg data is imported in the Preliminary stage.
The statistics calculated are reviewed and thertep@lity is monitored. Once it is determined

that the estimators are valid, reliable and reflbet county’s level of assessment, the report
becomes tentative and is subject to review by thunty.

Internal Review:

Internal review consists of both specific compupeogram functions to review for potential
errors, as well as oversight and review of reshitsManagement. An initial review is also
completed by the research analyst when preparmgdakta and compiling the reports.

External Review:

The tentative reports are forwarded to the countgath paper and digital format. Thirty days
are permitted for the county to review the repd@fta is available during every step of the study
and can be converted to a variety of formats ugguest. Counties are encouraged to review
the information, ask any questions, and/or provelback. After the time period has lapsed,
the study becomes final.

4.6.8 PROGRESSIVE HYBRID STUDY (as needed)

If the Tentative Traditional Sales Study suggeséd the county’s overall level of assessment is
out of compliance and the sales do not adequagglsesent the population, as defined by the
Compliance Order Decision Model, then the Progwesdilybrid Study is triggered. All
properties that are in the area(s) not represehjethe sales study that have a residential
assessment are subject to random independent sglprai Once the appraisals have been
reviewed and confirmed, then the information is amed into the Progressive Hybrid Study.
The overall weighted statistics become the repastatistics used in the study.

The internal and external review process for thessportion of the Hybrid Study is the same as
it is for the Traditional Sales Study (see 4.6.6\va). The internal and external review process
for the appraisal portion of the Hybrid Study ie fame as it is for the Random Appraisal Study
(See 4-10; pp. 46-47). The sales study resultsegr@rted first when the county is notified that a
Hybrid Study will be performed. The appraisal studsults are supplied at a later date, when
the appraisals are complete. The final analysimbining the sales and appraisals then has
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already considered any comments, information aadifack from the review processes for both
sales and appraisals.

4.7 RELIABILITY RECOGNITION SAFEGUARD

The Reliability Recognition Safeguard is a reviefsth®e quality of the sales databases that are
submitted by the counties. The following is a ifsome of the information that is observed:

* Total number of transfers
* Number of sales letters sent as a percent of gessf
» Sales returned percentage
» Number of usable sales from transfers
* Number of useable sales as a percent of transfers
* Turnover rate as a percentage of total parcels
* Turnover rate as a percentage of residential parcel
» Percent of properties unchanged in value for seldiasold properties
» Overall statistics for specified time frames
0 July — Dec of Even Year
0 Jan —June of Odd Year
0 July — Dec of Odd Year
0 1 Year study period vs. 6 months after
» Percent of change for sold properties v neighbopirgerties
» Percent change for sold properties v all unsolg@res

4.8 TRADITIONAL SALES STUDY

1) If the Reliability Recognition Safeguard adhetieeshe IAAO Standards, then the
sales are used as proxies for market value.

2) Overall Statistics are reported in a two pagentt featuring an executive summary,
State Tax Commission procedures, and pre-trim astHpim statistics with graphs
and tables.

3) Sales are stratified between vacant and imprpvegerties.

4) Sales are stratified by a location variable averall weighted confidence intervals
are calculated using formulas created by Dr. Waaei€) PhD..

5) Sales are stratified by additional variablesewhppropriate, with weighted
confidence intervals that reflect population pramos.
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The cover page for the Traditional Sales Study itiately identifies the county,
subclass, and reassessment cycle.

The left side briefly explains the three typesexidential studies
o Traditional Sales Study
0 Progressive Hybrid Study
o Random Appraisal Study
The mission statement for the State Tax Commigsignesented.
An Executive Summary is provided. Often, the falilog information is provided:
o Overall levels of assessment
o Overall levels of uniformity
o Conclusions from stratification
0 Any issues or areas of concern that was learned émmpleting the study.
The assessment ratios are calculated and thenpostatios are reported.
Sample Size
Trim Counts
Median
Unbiased (Geometric) Mean
Mean
Weighted Mean
Coefficient of Dispersion
Price Related Differential
Coefficient of Concentration (Percent of salesomatvithin 90%-110% of market
value)
Histogram of trimmed ratios

O O0OO0OO0OO0OO0O0O0Oo
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2007 - 2008 Reassessment

The State Tax Commission is dzdictated

S e rollo. - shidms et yiekd Innowvative Ratio Study Techniques
legitimate measuremants of aszessment ¥ Provides assessors the finest assistance in
through justfiable market ocpinions and maasuting assessmert levels ard unformity
imzartizt statistical analvsis. The quality ' Qpct effeotve cnhansement of recouroes
aszistance provided fo the assessors and

their  staff, through ratic  saechion ¥ Accurate measurzmeants of assessment
precesses and procedurss, will support ¥ Adheres to the regulations of the 1AAD's

the pursuit of finding an equtasls solution Standard on Ratio Studies

for every jurizdiction in the state.
v - Complias with the Mission and Weion
Statements of the Stae Tax Commission

Stale Tax Commission of Mizsour]
301 Wes! High Street

20 Box 148 The Stare Tax Commission shal uphold the conzriution and stamtes of the State of Miziowri
: DA s R TR Saithfuliy and impartially executz an azsesment program,; promptly and efficently respond to the
Phone: (§72) 781 24114 guestions, compleints, and needs af wxpayers and arcerzing afficers; and endeaver ra eradicare
Fax: (573} 751-1341 the injusticer and ineguities in proper!ty tax assessment.
Fnding the Equitable 5olution
i : ! Executive Summa [—
Three ratio study procedures l ary

AR The Traditional Sales Study shows that there 2 a median level of azsszsnent of

1) Iraditional Sales Study 90.5%. There |2 a good [evel of uniformlity, as seen from the coefficlient of disperslon
A sales study that anahzes and the price relatzd differantial.

assessment levels bazed on
aalca stratificd by land wac,
location, ard characteristice

of proparty.

2) Progressive Hybrid

Since ealsz often do not
emulate thz characteristice
or attrrbutes of the enting
jursdiction. restraints  and
expectafions have bsen
placed to ensura the quality
of the datz =zet Unreliable

sales samples within slow 2007 - 2008 Resldentlal Appralsal Ratlo
msrket areas  may be =
atudy te refcet the tronds of N L R b ]
the county. Sample Size 395 e
3) Random Appraisals Low [ High Trims 13 15 2588
Median 1719 80.48% B
For many jurisdictions, the | [TESSSSTSSS 725 [ s0m | | - |
availablity of galf_-: iz scace. Mean 1759 92599 1mes
In suen scenaiios, parcels | FRERRRRRIVRSAN 1709 | 89.93% | | 1guc |
wil ke randomly appaised. =
. Coefficient of .
Every parcel will have an Dispersion 14.30% aog
equal chance to be zelected : -
in the random appraizal P!u:e Rel_ated 102.83% foe
— | sreEEsgEEie;
{90% - 110%) 7T FEEEEE
I hitp fhwww ste.mo.gow! |
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» The second page of the Traditional Sales Studyirmeed with an explanation of how the
trimming was performed for the overall statistics.
o0 The trimming works by calculating the logarithm &ach ratio from the sample.
0 The quartiles are calculated for the logarithmitosa
o The interquartile range is calculated
o0 The interquartile range method is applied, usiegefficient of 3.0
0 Any ratios outside of the appropriate range arggtel and removed
* Ratios before trimming are compared to ratios afterming.
» Each of the fundamental statistics (with confideimtervals where appropriate) are
presented :
o Included is a description of what each of the st&as means.
0 There is a desirable tolerance for each of théstta.
* The decision model only observes the following gast calculations:
0 Post-Trim Median
0 Post-Trim Median Confidence Interval
o Post-Trim Coefficient of Dispersion
* Logic for the decision model:
o0 Since the Traditional Sales Study was performegh the sales passed the testing
from the Reliability Recognition Safeguard.
o If the overall post-trim calculated median liesvbe¢n 90% and 110%, then the
decision model is complete and no compliance asdissued.
o If the overall post-trim calculated median liesdé of the 90% and 110% range,
then the post-trim coefficient of dispersion (COBpbserved.
= |f the COD is below 20%, then the median confideintervals are
observed.

» If the median confidence intervals overlap the 9020% range,
then the decision model is complete and no compdiamder is
issued.

* If the median confidence interval does not ovettap90%-110%
range, then the decision model calls for stratiftczaby location.

= If the COD is above 20%, then the decision modis ¢ar stratification
by location.
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Sample Summary Statistics Page 2

Flagging and Removing Influential Observations

A modem frimming procedures iz uzed to generate a reliable data set for a
zales study. Oufliers will be detected for the overall statistice. The State
Tax Commission has adopted the Intercuartile Rznge method, which is a
fimming technigus that iz reccgnized in the 2007 1240 Standard on Ratic
Studies w1703, o promote a more reliaole data set, a natural log
fransformation will be applied fo the rafice. The natural log transformation
removes the stafistical biaz from the ratioz. Coupled with the Interguartile
Fange method. this fechnigue tends to flag a2 many high cutliers asz low
outliers. This trimmirg procedurs tends to keep the median unchanged. In
the event that the low trims ae greafly different than the high trims, this
irdicates that the distribution of the ratios was skewsd.

Sample Size
High Trims

Low Trims
Total Trimmed
Remaining

The median is nat sensitive to the
statistical bias in ratiaz, but the mean is.
The logarithmic fransformation iz applied

tc the ratios to remove statistical biag, frim
outliers, and calculate the unbiazed mean.

Ratics (Prior to Trimming)

Ratios (After Trimming)

35%

0% |
20%

EEEEELELEELE )

40%
0%
B0 %
100 %
120%
140 %
150%
180%
0%
Aoo

Overall Descriptive Statistics

Pre-Trim  Post-Trim Cescription Desirable

Sample Sire 422 395 The nuimnber ol sales 35 minimum

Median 90.5% 90.5% The rafic at the 507 percentile a90% - 110%
Low 95% Conf Int . 89.2% The range where the populatior's median most Intersects within
High 95% Conf Int . 92.3% lkely exists 90% end 110%

Unbiased Mean 91.1% 90.8% £ very accurate average of ratios 9% - 110%
Low 95% Conf Int - 89.0% The range where the population's unbiagzd mean Intersects within
High 35% Gonf Int . 92.6% most likely exists 90% &nd 110%

Mean 102.1% 92.6% Ihe anthmebc average of rabos Y% - 110%

Low 35% Conf Int . 90.7%

The range where the population's mean most likely | Intersectz within

High 25% Confint  EElRvE 94.5% exists 90% znd 110%
Weighted Mean 90.3% A9.2% Reflects tha ratio of the total vslues a0%: - 1102

Low 95% Conf Int - 88.4% The range where the populatio's weighted mean Intersects within

High 35% Gonf Int . 91.5% most likely exists 90% &nd 110%

Coefficient of 28.5% 14,70 Horizental Uniformity. the variability among all

Dizspersion county ratios.

Lees than 20%

Low 35% Conf Int . 12.9%
High 35% Gonf Int ] 15.9% exists

The range where the population's mean most likely |Low 95% Estimate

less than 20%

Price Related

113.2% 103.0% e lical Unifonmily. meusuies dillferenvesy belwezn oE% - 103%
Differential i lows and high priced properties
Concentration 39.0% 41.5% The percent of ratios that fie within market valus At least 33%

[80% - 110%) range {90% - 110%)
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* The sales can be stratified by land use.

* This example illustrates the stratification betw@aproved residential property and
vacant residential property.

» Stratification by land use is not used in the Diecisviodel, but it is helpful to determine
if conclusions can be drawn concerning where ineggiexist within the county.
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Sample Improved & Vacant Page 3

Improved Residential Vacant Residential
40% 0%

35% 5% |
0% 0%
25%
20%
15%
10%
5%

0% -

TR E R EEAEERE D

Flagging and Removing Influential Observations

A& mpdem frimming procedure iz used o generate a relishle data set for a SPmPIE_SiIE
sales study. Outliers will be detected for the overall stafistcs. The State High Trims
Tax Commission has adopted the Interquartile Range method, which iz a Low Trims
timming technigue that iz recognized in the 2007 1AA0 Standard on Ratic  [UREIRINTITEY
Studles v1T.03. To promote a more rellable data set, @ natura log Remaining
fransformation will be applied to the raties. The natural log transformation
removes the statistical bias from the rafios. Coupled with the Interguartile The median is nct sensitive to the
Fange method, this tzchnigue tends to flag as many high outliers as low statistical bias in ratios, but the mean is.
outliers. This trimming procedurs t2nds 1o keep the median unchanged. In || The logarithmic fransformation iz applied
the event that the low trims are greatly differsnt than the high trims, thiz  [Jio the ratios to remove stafistical bias, frim
indicates that the distibution of the ratios was skewsd. outliers, and calculate the unbizsed mean.

Overall Descriptive Statistics

Improved Vacant Description Desirable

6D 30 Thie nuimnber ol sules 35 minimum
90.2% 96.0% The ratio at the 50 percentile 90% - 110%
Low 35% Conf int  Eilpk 85.0% The range where the population's median most Intersects within
High 95% Confint  EER:ES 104 4% likely exists 90% and 110%
Unbiased Mean 91.0% 90.7% A very accurate average of ratios 90% - 110%
Low 95% Conf int  [letd 73.0% The range where the population's unbissed mean Intersects within
High 35% Gonf Int [ 112.6% most likely exists 90% and 110%
Mean 92.6% 114.5% Ihe anthmebc average of rabos Y% - 110%
Low 35% Confint Ll 81.4% The range where the population's mean most likely | Intersects within
High 35% GonfInt  EEETS 147.7% exists 90% and 110%
Weighterd Mean 90.0% 112.9% Reflects the ratio of the total values a0 - 110%%
Low 95% Conf int [l 68.8% The range where the population's weightzd mean Intersects within
High 95% Gonf Int [y 156.9% most likely exists 90% and 110%
Cfmfﬁt:i_erlt of 12.79% 53 0% Hu:uriznntal_l._lnif-::-rmit;-.-: the variability among all Less ‘han 20%
Dispersicn county ratios.
Low 95% Conf int il 31.8% The range where the population's mean most likely |Low 5% Estimatz
High 95% Confint  RLELS 96.7% exists less than 20%
Price Mclated o Vertical Uriformity: measures differences between
Differential 102.9% 101.5% low and high priced properties 25% - 103%
Concentration The percent of ratios that fie within market valus
(30% - 110%) 41.6% 34.2% range (90% - 110%) Al least 33%
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* The next section of the Traditional Sales Studyuiess stratification by location.

» Prior to the analysis, counties have the optiopregenting a way to partition the county
with respect to geographic area. This stratif@ashould be broad enough so that the
sample size requirements can be met, but stilllssnalugh such that homogenous groups
of property are grouped together. School Dists¢he default variable.

« 35 untrimmed sales consist of a sufficient samize.s

» All of the sales (including those that were trimntkaing the overall analysis) are
redistributed into the geographic strata.

» Sales in each location are trimmed independently.

» Post-trim statistics are reported at the bottorpagfe 4 from the example.

» The overall weighted statistics are calculated dasethe number of properties in each
of the areas. These counts include mixed usepeies that have residential and
agricultural and/or commercial assessments araded in the weight counts, but the
sales consist of properties with strictly residaindissessments. This allows for the
Hybrid Study appraisals to consider any taxablg@erty with a residential assessment.

* The overall statistics are calculated based onvirights. These statistics are based on
formulas that were provided by Dr. Wade Davis, PhD.

» If the overall descriptive statistics are out ofrggiance, then the decision model extends
to the stratification by location.

o If the overall weighted median is between 90%-110%n the decision model is
complete and no compliance order is issued.
o If the overall weighted median is outside of th&®8010% range, then the COD
is observed.
= [f the COD is below 20%, then the 95% confidenderval about the
overall weighted median is observed. This measantmust intersect
the 90%-110% range. Otherwise, if 90% or moréhefdounty is
represented, each stratum is tested using thelaiecrsdel based on the
median, coefficient of dispersion, and median aterice interval. If any
of these strata are out of tolerance, than an esdssued.
= If the COD is above 20% for the overall weightettakations and 90% or
more of the county is represented, then each streguested individually
as described above. A compliance order is issoieddch location that is
out of tolerance.

* Page 5 and 6 of the sample county show graph asalys

o Page 5 features quality control charts showingéelts, by strata, for the
median, coefficient of dispersion, coefficient ohcentration, price related
differential, sample size, and proportional allo@matf sales.

o Page 6 features histograms of ratios by area.

» Additional stratification is done with a similamtglate for additional variables, such as
year built and size, but they are not involved wite decision model.
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Sample Stratification by School District Page 4
All zales, including those previously Bl LIINNE 1S4 1 2
trimmead, will ke etratified into ELTLTISEIFIS ] 1
groups. For each stratum, the [FITIRGTIE V] V]
outliers wil be recalculated and [RV NEL 1 o o
removed when flagged. [=FRRESTATIN [ 1 174
De=zcrptive  sfatistics  will  be - - = — — -
caleulated  and reported. A tht_'ﬂ“ 228 185 4,278 ] g0 8,797 8,753 428
summary statistic based on the Proportion 1.0% [ 0.7% | 18.8% | 44% | 0.3% | 29.9% | 43.0% | 1.9%
strata's pogpulation proportions will School district stratification shows 923% of the 22,711 residendal properties assigned a schocl district could
alao bo comr putcd. be analyzed. (Proportions aboec inalude mined wuse for Hybed Study oonsidoration. )

H Procedure for Stratification |———

Stratifying sales iz a recommended strategy from the 1AAQ Standard on Ratio Stucies. This procedure permits mores
precize esimation of aszezsment levels. It can be very helpful in assisting assesszors to create a more effective biennial
reassessment strategy. The defauk location variable for each county will be school districtz. Weighted statisfics will be
calculated using the proportions of the number of propertes in the county amoncgst each strata. When the overall
descriptive =statiztics are out of tclerance, the Progressive Hybrid Study will be adminigtered. The strata with an
insufficient sales sample will be combined. Sales will be rgjected in faver of an aporaizal study for this poricn of the
county.

County assessors are given the oplion of changing the default location variable or reguesting additional strafification pricr
to statistical analysis. Preferred stiatification can be submitted for approval to the State Tax Commisgion. The county
should provide information indicating why their preferred varable would better reprezent the characterigtice of properties
and tendencies of the market. Delinsation maps and county sales studies would be helpful resources that can be used to
generate better groupings of propery.

The overall statistics for Morgan County were in compliance, Stratificiation by school district was used to provide
detailed analysis of property assessments. For Morgan County, 91.7% of residential property was represented by
the sales when stratified by school district. After properly weighting the sales ratios to reflect the population's
characteristics with respect to school district, the median level of assessment is 80.3%, which is ocutside of the
State Tax Commission's preferred limits of 90%-110%.

Post Trim Owverall
Statistics = = * 2 8 4 8 Weighted
Sample Size 1 66 27 0 112 174 6 352
Median NiA | 78.7% NIA NA | 90.6% | 77.5% NIA 80.3%

Low 95% Conf inf MAA 74 8% A A 81.4% 73.3% haA T4 B2

High 35% Conf Inf MAA B8&. 4% A A 107.2% 81.7% haA 86.0%%
Unbiased Mean NA | 81.4% NIA NA | 92.3% | 75.9% NIA 82.0%

Low 95% Conf inf MAA TE.6% A A 84 9% 71.9% A TaEH

Higgh 35% CGonl ind A 87.5% A MNA T0:3.3% B0 1% hirAa 83.a%
Mean NiA | 85.0% NIA NiA | 101.3% | 80.9% NIA 38.4%

Low 95% Conf inf MAA TE.6% A A 93.1% 7E.2% haA 84625

High 35% Conf Inf MAA 99 4% A A 109 4% 85.5% haA 9212
Weighted Mean NA | 82.3% NIA NA | 84.8% | 77.6% NIA 80.9%

Low 95% Conf inf MAA Fr.B% A A 79 9% 74.3% A 0%

High 35% Conf Inf MAA 87.0% A A 89 8% 80.9% haA 84,828
Cfmﬂian“tD' Mg 23.4% MiA Mi& IG.9% 20.2% MiA 20.0%
Dizpersion

Low 95% Conf inf MAA 18.6% A A 31.8% 22.3% haA 27.0%%

High 35% Conf Inf MAA 29 7% A A 42 5% 31.4% haA 33.3%
Frice Relatzd wa | 1033% | wA MA | 119.4% | 1042% | WA 109.2%
Differential
;‘;‘“ﬁ;‘:{f:“‘“ A | 24.2% NIA NiA 17.0% | 20.7% N/A 19.6%
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Sample Stratification by School District Page 5
H Descriptive Statistics —
Median by Strata Coefficient of Dispersion by Strata
115% 40%
110% 35% L
105% 0%
90% o 20%
85% 15%
80% - 10%
75% 5%
70% 0%
— [a] (o] =+ u [fe] [==] — (2] o] -t wy L= P o
Ratios between 90%-110% by Strata Price Related Differential by Strata
25% 121%
]
20% ® 116%
L
15% 111%
10% 106%
P [ ]
5% 101%
0% 96%
— (] L] =+ wy [i=] o - 4 Lorl -t u [{=] = o
Pretrimmed Sales by Sirata =Perzent of Residential Properties ®Sales
200 50%
180 )
160 40%
140
120 30% -
100 @
&0 20% —
60 @ =
o
33 ~ 10% °
0 L8 o o o 0% e sge O o
— Il ™ - ] w o - ™ ] - ] o [ o
= 1 School District = 4 School Disfrict = T School District
= 2 School District = 5 School District = 8 School District
= 3 School District = & School District
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Sample Stratification by School District Page 5
1 Schoul Dislbicl 8 Schoul Disbicl
45% 100%
40% B0%
265 BD%
a0 T0%
&0%
25% 0%
20D 40%
15% ape
2% 10%
£ F FE E = F F E 2 2

2 School District

6 School District

120% 14%
100% 12%

o 0%

60% | i:

40% | ™

0% | %

0% . . 0%
"REEBERSERRE CFREEBEREIRES
3 School District T School District

30% 25%
5% 20%
A0 15%
15%

o | 0%

5% 5%

osL A o
: s i ° 883
4 School District & School District

40% 307
o o
6% TR
30% 20%
5%

0% 15%
15% 0%
10%

i 5%
0% 0%

160
180%

Above

100%
120%
140
180
180% |

200%
Abowve
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4.9 PROGRESSIVE HYBRID STUDY

» The Progressive Hybrid Study is an analysis thatlines sales and appraisals to
determine the level of assessment.
» To qualify for the Progressive Hybrid Study, theditional Sales Study must show three
inadequacies:
0 The overall statistics are out of compliance.
o0 The overall weighted statistics are out of comp&n
0 The sales insufficiently represent the populatigiin espect to the predefined
locations.
* The Progressive Hybrid Study rejects sales for @pals.
o0 Sales that were within the areas with insufficiesmple sizes are rejected.
o All areas with sales that were insufficient in sdegize are combined.
o0 Approximately 35 random appraisals are taken froendombined areas.
» Overall weighted statistics are recalculated ferltdtation variable once the appraisal
data has been considered.
o If the overall weighted median is within 90%-110%en the decision model is
complete and no compliance order is issued.
o If the overall weighted median is outside of th&®8010% range, then the overall
weighted COD is observed.
= |f the COD is less than 25% and the overall weidhtedian confidence
intervals intersect the 90%-110% range, then tloésobe model is
complete and no compliance order is issued.
= |f the COD is more than 25% or the overall weighteedian confidence
intervals do not intersect the 90%-110% range, therdecision model is
applied for each stratum independently. Salesastraust show a trimmed
COD of under 20% and appraisal strata must shounsmmmmed COD
under 25%.

IV-42



CHAPTER:
RATIO STUDY

REVISION DATE: 3/5/2009 Page 43 of 60

Sample (Tentative) Hybrid (Location) Page 7

Location Aree1 Area? Aprsis

“ Procedure for Stratification |-

Sample Size 35
High Trims i] Sirafifying sales iz a recommended sfratzgy from the 1420
T i] Standard on Ratio Studies. Thiz procedure permits more precise
Remaining 131 35 estimation of assessment levels. It can be wvery helpful in
ausisling  dgsscssos o ciedle a omwe eloclive Bigonial
Population 7500 | 7.500 ) 5000 regssessment strategy. Weighted statistics will be calculated
Proportion 3T.5% [ 37.5% | 25.0% using the proportions of the number of proseries in the county
Location  straification shows  100% of te 20,000 amongst each strata. When the -::'.'i&rall desc_ripti'.'e staﬁstii_:s are
residential properies assigned a location could be out .l::!l’ tolerance,  the FI’FDQI‘E?SI'.'E . Hyh”d Study 'ﬁ'III_ ke
analyzed. (Froporions sbove include mixed use for administerad. The stratz with an hzufficient sales sample will be
Hybrid Study eonsideration.) combined. Sales will be rejected in favor of an appraisal study
for irls portlen of the county.
Area 1 Location County assessors are given the oplion of changing the default
e location variable or requesting additional stratification prior to
a0% statistical analysis. Preferred siratfication can be subnitted for
approval to the State Tax Commizsion. The county should
15% provide information indicating why their preferred variable would
better repraeent the characteretice of propertiee and tendanciss
0% of the market. Delineation maps and county sales studies would
— be helpful resources that can be used to genzrate better
grouzings of property.
e Th Il statistics for S le C t i li
e overall statistics for Sampl: County are in compliance.
& g § § § g 5= § § E Stratificiation by location is used to provide detailed analysis
of propery assessments. For Sample County, 100.0% of
residential property is represented by the sales when stratified
i by location. After properly weighting the sales raties to reflect
orae Area 2 Location the population's characteriztice with respect to location, the
median level of assessment is 73.9%, which is outside of the
0% State Tax Commission’s preferred limits of 90%-110%. The
12% Fost |nim R SIC
A Statistics Aprsls Weighted
Sample Size 141 35 227
[ Medien . TT.6% T0.9%, T6.9%
Low 95% Conf Irt . 71.2% Eh.6% £5.3%
[ High 35% Canf Int 45 81.0% 83.7% £4.5%
A O S £l Unbiased Mean 77.0% | 751% 78.5%
e @ 3 8 828 3 Low 95% Gonf irt : 727% £4.3% 74.8%
High 35% Conf Int . G1.68% 87 8% 245
Mean . 81.9% 83.7% 84.2%
Appraisals Low 95% Conf Irt | TE. 5% BT 8% TH.6%
2E%: High 35% Conf Int i BT 2% 95 5% ER.8%
o Weighted Mean F TET% 75.8% 79.3%
Luw 35% Gond it ] T2.9% B6.4% 73.8%
183 High 5% Conf Ini I F0.4% 85.0% 9%
Coefficient of a
e Dispersion E 26.3% 36.7% 29.4%
e | Low 25% Conf Int . 21.9% 22 3% 24.9%
- High 35% Conf Int . 32.8% &0.3% 5%
LN Frice Related : 106.8% | 110.4% 106.2%
EEEEEEEEEEE 1| e
L | [kl 199% | 14.3% 19.1%
[90% - 110%)
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4.10 RANDOM APPRAISAL STUDY

As of January 1, 2007 there were approximatelyndlRon parcels of real estate within the State
of Missouri. As it is not feasible to test theatgbnships that exist between the assessed value
and appraised value for every taxable parcel irpthgulation, a random sampling process is
used to select a representative number of parcelghich to make statistical inferences about
the total population. The basic criterion of adam sampling is that each parcel within a given
subclass has an equal opportunity of selectionsasrgple.

Agricultural and commercial properties are only lgped by appraisal studies whereas
residential property can be analyzed by eitherssale appraisals. Sales studies for the
agricultural and commercial subclasses are lesdylito result in justifiable assessment level
estimates.

Agricultural studies rely mainly on production veJuather than market value. Market value
sales do not reflect production values based on gtregling required by the State Tax
Commission. No comparison can be made betweenuptiod values determined by the
assessor and market values from sales. Due tdiffeeent definitions of value being measured
(production value vs. market value), no valid, oeeble, or reliable conclusions can be drawn
from a sales ratio study on agricultural properfyssessors often do use market value sales for
analyses on those agricultural properties wher&ebamalue determinations are required, but this
is such a small minority of the agricultural pasctiat it still renders an overall sales ratio gtud
to be inadequate for this classification of propert

The inherent disadvantages that can exist in salesnore common in commercial property.
The number of sales and/or turnover rate is oftexléquate to meet the standards of the State
Tax Commission. For commercial property salesrethie immense difficulty separating out
intangible value, personal property, and other alle assets or considerations to obtain an
adjusted sale value that appropriately represdmsrdal property value.  Additionally, it is
much more difficult, subjective and burdensomedouaately validate sales for these properties.
Therefore, a random independent appraisal studyiliged to produce valid statistical results
that can accurately determine the level of assestsfoecommercial properties.

The random sample is performed from a computer raragat the State Tax Commission.
Every property that has an assessment from thedtasstbclass has an equal chance of selection.
One of the greatest advantages for random sangplbsit as sample size increases, the selected
properties have a higher likelihood of adequatefyresenting the population. Coupled with the
State Tax Commission’s sample size requirements,rédmdom appraisal test determines the
level of assessment accurately.

Valuation

In the valuation phase, it is the responsibilitytloé appraiser to research the marketplace and to
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seek the market information necessary to arrivih@tmarket value of the properties selected
This does not apply, however, in the valuation grfiaultural and horticultural land when such
lands are valued by their productive capabilityheTeffective date of all appraisals completed
during the two-year period is January 1 of thet fyjsar, or odd-numbered year, of the valuation
cycle. This conforms to the same effective dateambraisal that is used by the assessor in
establishing the assessed values on the parcalstexl The Commission has adopted the
Uniform Standards of Professional Appraisal Prac(idSPAP) as the base standard to which
appraisals performed for the State Tax Commissiostroomply.

Residential / Agricultural Property

Market value is the basis of value for propertieshie residential and commercial subclasses. In
the agricultural subclass, buildings and othercstmes customarily associated with farming and
agricultural lands that are vacant and unused¢@oraance with Section 137.017(4), RSMo, are
valued under the market value concept. Landsdhatused for agricultural and horticultural
purposes are valued in accordance with the landidyctive capability and graded using one of
the eight (8) grades published by the Commission.

One of the benefits of implementing the two-yeasgram is the improvements made in the
valuation process. One of the improvements inwlvesearching and inspecting market
information. Appraisers now have the time to Idok additional sales information and to

inspect the properties that have sold to verifyrthemparability to the subject properties. The
second improvement involves documenting the metloggoemployed by the appraiser in

arriving at the appraised value of the propertieshie study. It is important in reviewing an

appraisal that the reader, or reviewer, is ablarve at the same value conclusion as the
appraiser who prepared the report. The reportge bhaen produced and viewed digitally since
2005. Any data, information and documentation ssagy to support the appraiser’s opinions
and conclusions are available in the work file. eTdppraiser's work file is retained for a

minimum of five (5) years after preparation or fao (2) years after the final disposition of any
judicial proceeding in which the appraiser provideg$timony related to the assignment,
whichever period expires last.

In the two-year cycle, the appraisal workload itabeed by completing approximately 40% of
the residential appraisals in the odd-numbered gedrthe remaining 60% in the subsequent
even-numbered year. In selecting counties foffitlse year, priority is given to those counties
where preliminary research indicates potential adun and/or other issues may exist that
substantially impact the tax base.

Commercial Property
Market value is the basis of value for propertisstie commercial subclasses. As with the

residential and agricultural appraisals, expandirggtime frame for completing the commercial
appraisals improves the final product. Benefies gained in the improved appraisal reporting

IV-45



CHAPTER:
RATIO STUDY

REVISION DATE: 3/5/2009 Page 46 of 60

format and the additional time to investigate tharketplace for comparable sales and rentals
that are essential to the valuation process.

The commercial studies are currently allocated tivertwo-year period with approximately 40%
of the counties completed in the first year. ltesing counties for the first year, priority is
given to those counties where preliminary reseancicates potential valuation and/or other
issues may exist that substantially impact thebtse.

Internal Review

The internal review process consists of two comptse The first component involves an audit
of the processes and procedures used in the apppaccess and the second component is a
review of the valuation process.

The review is completed by the appraiser superwgoos checks for compliance with internal
policies and procedures as well as USPAP complidémcaccepted appraisal practices. They
use the market information supplied by the apprames any supplemental available market
data that might be obtained in the review procesBesk audits and reviews are completed by
Management staff on an ‘as needed’ basis to dassmsaintaining quality control and adherence
to policies and procedures.

External Review - County Meeting

The external review phase is that part of the m®dkat allows the assessor to have input into
the study and may include a meeting at their reques

The purpose of the external review is to secure additional information that may assist the
Commission in completing a fair and impartial studyhe type of information typically obtained
includes additional sales information, local fastahat may have an impact on value,
identification of incorrect parcels, land classafion information, etc.

Upon completion of the internal review, the TentatRatio Studys completed. The individual
samples, their assessment, and staff appraiseckesvate detailed in a Ratio Report and
corresponding Statistical Report. These two repaldng with a digital copy of each individual
appraisal are provided to the county assessoefoew.

A member of the Ratio Section staff contacts theessor to ask if a meeting to discuss the
appraisals is wanted. At the meeting the appraiseeives input along with supporting
documentation from the assessor on those propentieghich the assessor wishes to comment.
The comments are recorded on the County MeetingeRelvorm as shown ikxhibit 4.9. The
purpose of the meeting is to obtain additional rinfation, discuss the statistics that appear on
the Statistical Report and to record any commemtiscancerns.
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After each meeting, the appraiser and review aperaionduct site inspections of any properties
on which new sales information is provided. Thésoasite inspect any property that requires a
second review based upon information provided entieeting.

After the meeting and any additional field reviear® completed, the appraiser and appraiser
supervisor meet to review the appraisals in ligthe comments and information obtained at the
meeting. When an adjustment or change is warrantieely will then document their
recommendation on the County Meeting Review Foifhe appraiser will make the necessary
changes in accordance with their agreed recommiendat

The final step in this part of the external revipvocess is the generation of a revised ratio,
referred to as thEinal Ratio, and the redistribution of the new ratio to thertgluassessor.

An illustrative sample of a residential appraisgbart is shown irExhibit 4-8 on the following

pages. The appraisals may contain more informdhan is shown (zoning documents, maps,
community information, etc).
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EXHIBIT 4-8

SAMPLE RESIDENTIAL APPRAISAL REPORT

MISSOURI STATE TAX COMMISSION RESIDENTIAL PROPERTY APPRAISAL

\ . |[John Doe Insp. Date: 4/17/2008 Time: 9:45am
Qumers Narme: Effsciive Date: 111/2007
) 12345 Smith Street Date of Report: 8/18/2008 County/Sample Mumber: 271123
Situs Address: -
Book: Contral Mo .
City: BOOMNVILLE Froperty Use[sj::| Rix |/ Use Code: 001
Parcel Number: {10-1.0-01-002-000-999.000
Legal LOT 2, SIMPSON HILLS ADDMN. , 75" X 120 Assessed Value: 10,600
Description: Appraised Value: 70,000
HEIGHBORHOOD IMPROVEMENT S TOPOGRAPHY SITE UTILITIES APPRAISED VALUE
Gty Residentiz Paed Strests Level PUBLIC PRIVATE
[ Rursl Residertial | [] Grevel Strests/Roads [ Railing Hectricty [ s=pic V alue Conclusions Final Value
[ Fermyvzc. & [ sidewalks =] Matural Ga —
rmives Ag Dl o ES L] tetural G=s D_L@C" Cost: 71,100 £11,300| L
L] Mtamity Rail sding [ tow Pubiic Water Cwe
L commereis Hosts s quers [ Feod Plsin SentarySavers | PREte VSR lggpg 570,000 558,700| |
. i [ o Street Parking Ol cther
|:| Industriz D Stom Sewviers
[ cther: o Income: §70,000) T
PROPERTY SALES DATA SALES HISTORY
Sales Price : _ Asking Price & The subject property last sold in 2002, but no sales price information was available
at the time of this report.
Marketability Puerage Cramer Contacted Cument Marketing Time:
Of The Subject [[] Good Df Sale f='v D3 months  [2]47 Morths FINAL VALUE RECONCILIATION
- Y, Mo
Proparty: [ Limited = = [Jz-12 Menths [ Mor= Then 1 ¥ear |The sales comparison approach was considered the best approach for determining
PROPERTY HIGHEST & BEST USE final value as there were several comparable sales available. There is insufficient
Present [ ] Other Zoning: income and expense data in the market for similar type properties; therefore, the
Zoning Compliance: Legz [ Legal Mon-conforming [ 1llega [Jtere  |Income Approach was not applicable. The cost approach was calculated and
INCOME INFORMATION APPRAISAL REVIEW assists in validating the sales comparison approach.

Monthly Rent Amount 5:

Gross Rent Amount & Appraiser Mo. 25
Sales Prics
GRM Inspected by: cw
Occupant Rental Type
[ — [ market ] Monthiy Reviewed by DK

[ t=nant Oomtea O Annus
USE RESTRICTIONS

This is a RESTRICTED USE appraisal intended

for the use of the State Tax Commission only.
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Typical Street Scene West View

SUBJECT PHOTOGRAFH SHEET

0471772008

Front View of Subject Fhoto #1
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SUBJECT PHOTOGRAPH SHEET
COUNTY-SAMPLE NUMBER: 271123
PHOTO PAGE NUMBER:

DESCRIPTIOM: FrontView - Photo #2 DESCRIPTION. Rear View - Photo #4

DESCRIPTION: DESCRIPTION:
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County - Sample Mumber: 271123
Froperty Sketch Page Mumber: 1
Fhoto =4 Photo #3
13
Wood Deck
m
44'
_ 141 3

Unfin Bsmi

7w

[7oe7]

Photo = Photo #2
AREA CALCULATICNS SULMWMWBRY Comment Table 1
Coad Ceser icion Fcl= Hel Sue Fanmeler Mz 1 Tokls
HIdl 141 10 1560 1.0 1056.0
+EMTL oo Eoxk 109 L55.0 1.0 10560
+ERA op 100 =0 .0 =0
+ERE  Wod Iok 100 1.0 42.0) 100
Comment Table 2 Comment Table 2
Net UVEELE Area [roureled wi fachors) 10E
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MARSHALL & SWIFT COST SUMMARY

Number of Buildings on Percsl COUNTY-SAMPLE NO.: 277123

Parcel Mo 10-1.0-01-002-000-522.000 Land Value: . 311,300
Address: 12345 Smith Strest Improvement Value: | 390,550
City: BOCMVILLE Total Value: 371,190

Resigental Typs: Single Family [ iow R Mumze [] TownHom=End Unit  [] Town Hous= Inside= Unk [ o=

Sty [Miswmy Jismoey [J2Sey oiee sitlee [Motletome  [Jome

Construction Clsss: (Jc Eo | Gross Living Area: 10568 I ear Built:

Qua ||1.'f|" D Low S D_ﬁ,‘.‘\:'a;: D'_-'!DC'J | Condition: D'-'\"'.“"I Out D Sad i ‘Wam D Far ,i'l;.*:'ag-: D Good

Functicnal:

Effective Age IDE'EdEl‘tiEH'IZ Physical:

Exterior Wall: [JHardboard [ Metel Sding  [3] Vird Sing [JWood [ Pywond

Roofing:[2] Compostion Tinge  [Jwood Swie [ e Compostion Ao

Heating/AZ ooling: 'n'-.'-:l"r,-":-ac Bar D Fom=d Ar D-;-.;-.- Ry

Flooring: .ﬁ..l'."_"'ra'.-: Alloremnoe D'Z.u':e’. D Hardwood D'\" myl Sk D Py ilimnl Floar Coemr

Baths: [w]1 is Oz Qzs O |5u::=f|::r: [] Amimmd Zitfionr [ moncree ==n
Fireplaoe: Haone [ segi= -5y [ zing= 2-Ztory [ ocutie 1-3tory [ oouie 230y
Ba=ement: [] 7 |:|='.r'..= |:| Hon= |BE$E'TIEHT Finsh: [Jeattion (RS Yon=

Garsge [utesn [Jostee [JSmeret Jzweds Joaget [ tow |Garsge Stalls:  [Jeage [Joowe ot

Contacts: |Mo owner contact, so interior information was estimated to the best of my ability.

Comments:

This house sits on the north side of Smith Strest in the city of Boonville. The howse has a

winy | siding exterior and compaosition shingles on the roof, both of which appear to be in fair condition. There is

asmall conorete stoop at the front door and a wood dedk on the badk of the howse. The front yvard is small, but

there is 8 nice sized badkyard. Therereally isn'tmuch landscaping here, justa shrub or two,
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COMPARABLE LAND SALE PHOTOGRAPH SHEET
COUNTY-SAMPLE NUMBER: 271123 .

05#20,'2008

DESCRIPTION: 101 4th Street DESCRIPTION: 123 Main Street

DESCRIPTION: 321 Hill Street DESCRIPTIOMN:
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COMPARABLE IMPROVEMENT SALE PHOTOGRAPH SHEET
COUNTY-SAMPLE NUMBER:

DESCRIPTION: 45678 Smith Street DESCRIPTION: 98765 Smith Street

DESCRIPTION: 1234 Plain Drive DESCRIPTION:
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STC Cost Report

Cnty-Sample Nurmber; a27-

County Name: Cooper
Parcel ID No.: 10-1.0-01-002-
Year Built: 1970+
Situs Address:
City: Boomville
State: Iissourn
Local Cost Code: 65233
Intended User: State Tax Commission of Missouri
Appraiser:
Date of Inspection: AT 2000
Date of Appraisal: 1012007
Single-family. Residence Floor Area: 1,056 Square Feet
Effective Ape: 25 Cuuality: 2 Fair
Costasof: . December, 2006 - - - Condition: 3 Average
Srvle: One Story
Exterior Wall: Frama, Siding, Vinyl 100%
Plumbing Fixtures: 5
Unmits Cost Toial
Base Cost 1056 50,04 32,842
Plurmbing Fixiures 3 827.20 4,136
Composition Shingla 1,056 1.65 1,742
Raised Subfloor 1,056 559 6,325
Floor Cover Allowanece 1,056 212 2239
_ Warmed & Cooled Air 1,056 491 _5,185
Plursibing Rough-ins 1 376.00 76
LO36 68.98 12,845
Tiotal Basement Area 1,056 14,10 14,390
. — 14,880
Open Slab Parch 2% 537 150
. WoodDeck 4 14.28 1485
_Subtiotal Extras [KiXk]
~Replacement Cost New 1056 8463 89,370
Phvsical + Functional Depreciation 33.0% 20,493
_Total Depreciated Cost 59,877
Land 11250
_Mon Building 11,230
Total $71127
Total, Rounded to Nearest $100 371,100
Cost data by Marshall & SwifUBoeckh, LLC and its licensors.
Remarks Marshall & SwiftBoeckh, LLC and its licensors. Residential Estimator 7 - Standard
Estimate: 509
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EXHIBIT 4.9
COUNTY MEETING REVIEW FORM

State Tax Commission of Missouri
Ratio Study Section
County Meeting Review Form

County Date
Review Appraiser Appraiser

Sample Number Original Value
Assessor's Comments

STC Comments/Conclusions Recommended Value

Sample Number Original Value
Assessor's Comments

STC Comments/Conclusions Recommended Value

Sample Number Original Value
Assessor's Comments

STC Comments/Conclusions Recommended Value
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